As recomendaç ões propostas pelo Comitê de Vasculopatias da Sociedade Brasileira de Reumatologia para a terapia de indução para VAA, incluindo granulomatose com poliangiite, poliangiite microscópica e vasculite limitada ao rim, foram baseadas em uma revisão sistemática da literatura e na opinião de especialistas. A revisão da literatura foi feita com as bases de dados Medline (PubMed), Embase e Cochrane para consultar artigos até outubro de
Introduction
Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a group of necrotizing systemic vasculitis that affects predominantly small vessels with few or no immune deposits at vessels wall, associated with ANCA as a common biomarker. 1 ANCA are antibodies against enzymes in azurophilic granules of neutrophils and lysosomes of monocytes with specificity for proteinase-3 (PR3-ANCA) and for myeloperoxidase (MPO-ANCA). 2 AAV includes granulomatosis with polyangiitis (GPA, previously known as Wegener's granulomatosis), microscopic polyangiitis (MPA), eosinophilic granulomatosis with polyangiitis (EGPA, previously known as Churg-Strauss syndrome) and organ-limited AAV, for example renal limited vasculitis (RLV). 1 Before starting therapy for AAV patients at onset especially GPA and MPA, it is necessary to determine disease extension. The European Vasculitis Study (EUVAS) classification categorizes disease extension into five different subsets as follows: localized disease, early systemic disease, generalized disease, severe disease and refractory disease (Table 1) . 3 However, management of a newly diagnosed AAV patient may be also planned based on the presence of organ/life threatening disease or not or whether there is rapidly progressive renal failure or pulmonary hemorrhage. 4 The main outcome measures for the assessment of AAV disease activity are the third version of the Birmingham Vasculitis Activity Score (BVAS) and the BVAS-WG which was adapted for GPA patients. 5, 6 The AAV treatment is divided in induction and maintenance therapy. Induction therapy is prescribed for patients with active disease, either at disease onset or at disease relapses during follow-up; its purpose is to attain complete remission and to avoid damage accrual. After achieving remission, maintenance therapy is started and its goal is to prevent disease relapses. 7 Table 1 -EUVAS disease categorization for AAV according to different levels of severity. 3 
Categories Definition
Localized Disease restricted to upper and/or lower respiratory tract without systemic involvement or constitutional symptoms Early systemic Involvement of any organ or system, without organ-threatening or life-threatening disease Generalized
Renal or other organ-threatening disease, serum creatinine <500 mol/L or 5.6 mg/dL Severe Renal failure or other organ-threatening disease, serum creatinine >500 mol/L or 5.6 mg/dL Refractory Progressive disease unresponsive to therapy with glucocorticoids and cyclophosphamide AAV, antineutrophil cytoplasmic antibody associated vasculitis; EUVAS, European Vasculitis Study.
The purpose of these recommendations is to guide the management of AAV patients according to current evidence from literature, facilitating the access to available therapies as well as minimizing permanent damage due to uncontrolled disease activity. These recommendations addressed aspects of induction therapy in patients with AAV, including GPA, MPA and RLV.
Methods
A systematic review of the literature from 1992 to October 2016 was performed using the following databases: Medline (Pubmed), Embase and Cochrane. Search strategy was done according to each PICO (Patient, Intervention, Control and Outcome) question elaborated by ten rheumatologists with experience in the management of AAV. The PICO questions were based on the different aspects of the induction treatment Table 2 -Categories of evidence in studies. 9 Levels Evidence 1a Systematic review and meta-analysis a of RCT 1b At least one RCT with narrow CI 2a
Systematic review and meta-analysis a of cohort studies 2b At least one cohort study or a low quality RCT 3a
Systematic review and meta-analysis a of case-control series 3b
At least one case-control study 4 At least one case-series or poor quality cohort and case-control studies 5 Expert opinion without explicit critical appraisal, or based on physiology, bench research or "first principles"
CI, confidence interval; RCT, randomized controlled trials. a Homogeneity is necessary for meta-analysis.
of patients with AAV, including GPA, MPA and RLV. Studies evaluating EGPA patients were not included in this systematic review since its pathophysiology is different from the other forms of AAV and EGPA patients are not included in clinical trials that assessed therapy in AAV.
The following terms were used for the systematic search of the literature: ANCA-Associated Vasculitis OR PauciImmune Vasculitis OR Anti-Neutrophil Cytoplasmic AntibodyAssociated Vasculitis OR Granulomatosis with Polyangiitis OR Wegener OR microscopic polyangiitis OR Subglotic estenosis AND Induction Chemotherapy OR Remission Induction OR Induction. Applying the "random" filter, the terms related to each modality of induction treatment for AAV patients were added.
Inclusion criteria for studies in this systematic review were as follows: randomized controlled clinical trials (RCTs) addressing AAV treatment, with a number of patients greater than 100 and with a minimum follow-up of 6 months, extension studies performed from RCTs with the above mentioned criteria and systematic reviews with meta-analysis of RCT. In some instances, historical cohort studies and review articles were included, as well as in the absence of RCT for specific therapy modalities, open-label studies or lower-quality cohort studies were included.
The steps of this systematic review of the literature followed PRISMA guidelines. 8 Selected studies were evaluated and the degree of recommendation for each question was based on the level of evidence from the studies (Tables 2 and 3) . [9] [10] [11] Sixteen recommendations were developed to cover different aspects of the induction therapy of AAV (Table 4) . 
Results

Are glucocorticoids recommended for the treatment of active AAV?
The treatment protocol for every AAV patient with active disease must include systemic glucocorticoids (GC). The initial dose for prednisone or equivalent is 1 mg/kg/day (grade of recommendation C). GC therapy needs to be associated with an immunosuppressive agent or with a biological agent in patients with active AAV (grade of recommendation C).
Literature review
Although there is no data from studies comparing GC with placebo in AAV patients, GC were used in all RCTs that evaluated AAV induction therapy. [12] [13] [14] [15] [16] [17] Treatment of AAV with GC alone, without immunosuppressive or associated biological therapy, is not recommended. In historical series, addition of GC to the treatment of active GPA did not yield any improvement in survival (level of evidence 4). 18, 19 In addition, treatment of non-severe AAV relapses exclusively with an increase in prednisone dose was associated with a high relapse rate after tapering the drug, despite the initial favorable response observed in most cases (level of evidence 2b). 20 
Is there any difference between oral and intravenous GC in the induction therapy of AAV?
There is no evidence that intravenous (IV) GC are more efficient than oral GC in AAV patients with active disease. However, patients with severe manifestations (i.e. life threatening disease with the involvement of vital organs) IV pulse therapy with methylprednisolone should be prescribed at 15 mg/kg/day or 0.5-1.0 g/day for 1-3 days when starting treatment (grade of recommendation D).
Literature review
To date, no study has compared oral and IV GC use in the treatment of AAV patients. IV pulse therapy with methylprednisolone was administered before prednisone in most studies that evaluated induction and maintenance therapy in AAV. Methylprednisolone dose ranged from 0.5 to 1.0 g per day for 1-3 days or 15 mg/kg (maximum dose per pulse of 1 g) per dose for 1-3 days or (level of evidence 5). [12] [13] [14] [15] [16] [17] [21] [22] [23] However, the assessment of efficacy of IV pulse therapy with methylprednisolone was not one of the aims of these RCT.
What is the optimal dose and duration of oral GC in the induction therapy of AAV?
Treatment of patients with active AAV should be planned in an individualized basis. Prednisone or prednisolone is prescribed at an initial daily dose of 0.5-1.0 mg/kg/day (maximum 80 mg/day) for one to four weeks (grade of recommendation B) followed by tapering 10 mg every two to four weeks until 20 mg/day. Afterwards, dose reduction should be 2.5-5.0 mg every 2-4 weeks until complete withdrawal (grade of recommendation D). The duration of GC therapy should be at least 6 months and in some instances, it may be up to 1 or 2 years.
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There is no evidence that IV glucocorticoids are more efficient than oral glucocorticoids in AAV patients with active disease. However, patients with severe manifestations (i.e. life threatening disease with the involvement of vital organs) IV pulse therapy with methylprednisolone should be prescribed at 15 mg/kg/day or 0.5-1.0 g/day for 1-3 days when starting treatment (grade of recommendation D). 3. What is the optimal dose and duration of oral glucocorticoids in the induction therapy of AAV?
Treatment of patients with active AAV should be planned in an individualized basis. Prednisone or prednisolone is prescribed at an initial daily dose of 0.5-1.0 mg/kg/day (maximum 80 mg/day) for one to four weeks (grade of recommendation B) followed by tapering 10 mg every two to four weeks until 20 mg/day. Afterwards, dose reduction should be 2.5-5.0 mg every 2-4 weeks until complete withdrawal (grade of recommendation D). The duration of glucocorticoid therapy should be at least 6 months and in some instances, it may be up to 1 or 2 years. Longer glucocorticoid therapy could be necessary in relapsing patients (grade of recommendation B). 4. What is the role of cyclophosphamide in the induction therapy of AAV?
Cyclophosphamide is indicated in induction therapy in AAV patients with generalized disease or in those presenting life/organ-threatening disease (grade of recommendation A). Additionally, patients with less severe forms of AAV, such as localized disease and the early systemic form may benefit from cyclophosphamide therapy, especially in patients who do not respond to methotrexate therapy (degree of recommendation D). The duration of cyclophosphamide therapy in patients with AAV should be limited to 3-6 months in order to avoid adverse events due to its cumulative dose and cyclophosphamide should be switched to a less toxic maintenance therapy as soon as remission is accomplished (grade of recommendation A). 5. Are there differences between oral and IV pulse therapy cyclophosphamide for therapy induction of AAV?
In the short term, there are no differences in induction of remission rates between oral and IV pulse therapy of cyclophosphamide. Therefore, patients with active AAV may be treated with either oral cyclophosphamide at a dose of 2 mg/kg/day (maximum 200 mg/day) or IV pulse cyclophosphamide at a dose of 15 mg/kg (maximum 1.2 g per pulse) given 3 times in the first month with 2 weeks interval, and then within every 3 weeks up to 3-6 months or until remission is achieved (grade of recommendation A). In patients with renal insufficiency, cyclophosphamide dose should be corrected according to age and renal function. 6. Is methotrexate indicated for remission induction in AAV?
Methotrexate, 20-25 mg/week, is an alternative to cyclophosphamide for remission induction in AAV patients with non-organ threatening disease, i.e. localized or early systemic disease (grade of recommendation A). Methotrexate doses should be reduced by 50% in patients with GFR between 10 and 50 mL/min and it should not be used in end-stage renal disease (i.e. GFR under 10 mL/min) (grade of recommendation D). 7. What is the role of rituximab in the induction therapy of AAV?
Rituximab is an alternative to cyclophosphamide in the induction therapy in generalized forms of AAV, especially in patients with organ/life-threatening disease (grade of recommendation A). Rituximab (375 mg/m 2 weekly for 4 weeks) is non-inferior to cyclophosphamide for induction therapy in AAV and it may be prescribed when there are contraindications for cyclophosphamide use, such as in patients with a high cumulative dose and in young patients of childbearing age without established offspring, or in AAV patients with relapsing disease (grade of recommendation A). Alternatively, rituximab can be used in two infusions at a dose of 1 g two weeks apart. 8. Which precautions should be taken when prescribing rituximab?
Before the infusion of rituximab in AAV patients, serology tests for HIV, HBV and syphilis should be checked. Patients with chronic HBV and HIV should only be treated with rituximab with concomitant prescription of antiviral therapy and the consultation from a specialist in infectious diseases (grade of recommendation C). Vaccination should be given prior to rituximab infusion whenever it is possible, especially for annual influenza, pneumococcal and HBV. Administration of other vaccines such as anti-tetanus and diphtheria or anti-meningoccocal is optional but immunization records should be updated (grade of recommendation D). Baseline serum immunoglobulin levels and B-cell count in peripheral blood are recommended to be measured before rituximab infusion and thereafter. It is important to measure serum immunoglobulins, especially serum IgG, prior to each administration of rituximab and 4-6 months after and to assess the need for replacement of IVIG (grade of recommendation C). In cases of severe hypogammaglobulinemia (IgG <500 mg/L) and infectious complications, the replacement of IVIG is required at a dose of 0.2-0.4 g/kg for 1 day, every 3-4 weeks, as required to maintain serum IgG levels above 500 mg/mL. Rituximab withdrawal should be considered if patient presents serum IgG persistently below 500 mg/dL and severe recurrent infections (grade of recommendation C). However, it should be to taken into account the balance between treatment benefits to control inflammatory activity and the risk of severe adverse events with rituximab therapy. Plasma exchange is indicated in AAV patients with rapidly progressive glomerulonephritis with serum creatinine >5.8 mg/dL, since it leads to improvement in renal survival when associated with glucocorticoids and cyclophosphamide (grade of recommendation A). Plasma exchange is prescribed in a 7-session schedule on alternate days at a 60 mL/kg volume exchange on each occasion, volume replacement needs to be done with 5% albumin and occasionally with fresh frozen plasma at the end of the procedure to replenish coagulation factors (grade of recommendation A). There is still insufficient evidence to support plasma exchange to treat patients with AAV presenting alveolar hemorrhage, possibly these patients may benefit from plasma exchange (grade of recommendation D). 10. Is IVIG as an alternative therapy for the induction therapy of AAV?
IVIG is an alternative for the induction therapy of AAV patients with active disease at an immunomodulatory dose (i.e. 2 g/kg divided in 2-5 days), in specific scenarios such as in infected AAV patients with persistent disease activity and in patients refractory to standard treatment with glucocorticoids and cyclophosphamide (grade of recommendation B). Additionally, AAV patients with persistent and active disease who present contraindications to cyclophosphamide or rituximab may also benefit from IVIG therapy (grade of recommendation D). 11. Is mycophenolate mofetil (MMF) indicated for the induction therapy of AAV?
To date, there is not enough evidence to recommend the use of MMF in AAV induction therapy, it should be reserved as an alternative to cyclophosphamide, rituximab or methotrexate, since small studies have shown some benefits over cyclophosphamide in AAV patients with active disease (grade of recommendation C). 12. Is there any place for anti-TNF␣ agents in the induction therapy of AAV patients?
The TNF receptor blocker agent etanercept is not recommended in the induction therapy of AAV patients (grade of recommendation A). Other anti-TNF␣ agents have not been studied properly in AAV.
Is azathioprine indicated for the induction therapy of AAV patients?
Azathioprine is not indicated for induction therapy of AAV patients with active disease (grade of recommendation D). 14. How subglottic stenosis should be approached in GPA patients?
GPA patients presenting SGS in the presence of systemic disease activity should be treated with glucocorticoids and immunosuppressive agents according to disease severity in association with local treatment. In case of SGS in GPA patients in remission, we recommend only local treatment (grade of recommendation D). As first line local therapy, mechanical intratracheal dilation associated with intralesional injection of a long-acting glucocorticoid (e.g. methylprednisolone acetate or triamcinolone) is recommended, sometimes requiring repeated procedures (grade of recommendation C). In refractory cases and in patients presenting severe manifestations of SGS, open surgery with laryngotracheal reconstruction or permanent tracheostomy should be performed. Indeed, tracheostomy should be reserved only as an urgent intervention for life-threatening situations (grade of recommendation D). 15. Is prophylaxis for pneumocystis pneumonia indicated in AAV patients during induction therapy?
Prophylaxis for PCP with 400 mg/80 mg dose/day or 800 mg/160 mg three times a week of SMT-TMP is indicated to AAV patient undergoing induction therapy with glucocorticoids and cyclophosphamide or rituximab (grade of recommendation A). Patients with a total lymphocyte count below 300 cells/mm 3 must also receive prophylactic treatment for PCP regardless of the immunosuppressive therapy prescribed (grade of recommendation B). If GFR is between 15 and 30 mL/minute, SMT-TMP dose should be reduced to 400 mg/80 mg three times a week. In AAV patients presenting terminal renal failure, during methotrexate therapy or in sulfa allergy, inhaled pentamidine at 300 mg/month should be preferred (grade of recommendation C). 16. What should be considered regarding vaccination in patients with AAV receiving induction therapy?
Whenever it is possible, patients with AAV should be vaccinated prior to starting immunosuppressive treatment, ideally three weeks before. Influenza vaccine seems to be safe and effective for AAV patients in remission and it should be given annually (grade of recommendation B). Considering the high frequency of pulmonary infections in AAV patients, pneumococcal vaccine should also be administered (grade of recommendation D). Immunization schedule in AAV patients should follow the Immunization Guide published by the Brazilian Society of Immunization/Brazilian Society of Rheumatology.
AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibodies; GFR, glomerular filtration rate; GPA, granulomatosis with polyangiitis; HBV, hepatitis B virus; HIV, human immunodeficiency virus; IV, intravenous; IVIG, intravenous immunoglobulin; PCP, Pneumocystis jirovecii pneumonia; SGS, subglottic stenosis; SMT-TMP, sulfamethoxazole and trimethoprim; TNF, tumor necrosis factor.
Longer GC therapy could be necessary in relapsing patients (grade of recommendation B).
Literature review
In all RCTs that included AAV patients, prednisone or prednisolone was given at an initial dose of 1.0 mg/kg/day, 12-17,21-24 with a daily dose limited to 60-80 mg/day in some studies. 15, 16, 22 Only one RCT, started prednisone at 0.5-1.0 mg/kg/day as initial dose (level of evidence 2b). 17 Different prednisone tapering and duration regimens were prescribed in RCT that evaluated therapy in AAV. The initial prednisone dose was kept from 1 week to 28 days with subsequent tapering weekly or every 2 weeks up to 15 mg/day, followed by more gradual dose reduction every 1-2 months
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(level of evidence 2b). [12] [13] [14] [15] [16] [17] [21] [22] [23] [24] In only two RCTs, prednisone was completely withdrawn within 5-6 months, 15, 17 whereas in most RCTs, the total duration of prednisone therapy ranged from 12 to 24 months (level of evidence 2b) (Supplementary Table S1 ). [12] [13] [14] 16, [21] [22] [23] [24] In a cohort study, the median time to total oral GC withdrawal was 8 months (level of evidence 2b). 25 A meta-analysis of RCT and cohort studies observed that the relapse rate is lower in AAV patients who have maintained long-term GC use even at low dose compared with patients who discontinued GC therapy within less than 12 months 14% [95% confidence interval (95%CI: 10-19%)] versus 48% (95%CI: 39-58%), respectively (level of evidence 5). 26 However, this issue still remains open since this meta-analysis had a high heterogeneity and no study has assessed whether long-term GC has any impact on outcomes of AAV patients.
What is the role of cyclophosphamide in the induction therapy of AAV?
Cyclophosphamide is indicated in induction therapy in AAV patients with generalized disease or in those presenting life/organ-threatening disease ( Table 1 ) (grade of recommendation A). Additionally, patients with less severe forms of AAV, such as localized disease and the early systemic form may benefit from cyclophosphamide therapy, especially in patients who do not respond to methotrexate therapy (degree of recommendation D). The duration of cyclophosphamide therapy in patients with AAV should be limited to 3-6 months in order to avoid adverse events due to its cumulative dose and cyclophosphamide should be switched to a less toxic maintenance therapy as soon as remission is accomplished (grade of recommendation A).
Literature review
The introduction of cyclophosphamide in GPA treatment modified the natural history of the disease, improving treatment response and survival (level of evidence 4). Despite the benefits of cyclophosphamide in the treatment of GPA, several adverse events were observed, such as hemorrhagic cystitis, bone marrow toxicity, severe infections, including Pneumocystis jirovecii pneumonia and an increased risk of cancer, mainly bladder cancer. The long-term toxicity of cyclophosphamide is associated with its cumulative dose and a high frequency of adverse events attributed to cyclophosphamide was observed in a large cohort study of GPA patients due to the its extended use for at least 1 year after achieving remission. 27 Then, attempts were tried to minimize cyclophosphamide exposure and toxicity. Firstly, a cohort study showed that complete remission of GPA with GC and cyclophosphamide was achieved at a median of 3 months of treatment (level of evidence 2b) 25 and subsequently a RCT demonstrated that oral cyclophosphamide use for 3-6 months with the replacement by azathioprine did not increase the risk of relapses when compared with continuous use of cyclophosphamide for 12 months (level of evidence 1b). 24 Currently, GC associated with 3-6 months cyclophosphamide therapy is the main modality of induction therapy for AAV, especially in generalized forms of the disease and it is used as the gold standard treatment in RCT evaluating efficacy of other agents in AAV. 13 
Are there differences between oral and IV pulse therapy cyclophosphamide for therapy induction of AAV?
In the short term, there are no differences in induction of remission rates between oral and IV pulse therapy of cyclophosphamide. Therefore, patients with active AAV may be treated with either oral cyclophosphamide at a dose of 2 mg/kg/day (maximum 200 mg/day) or IV pulse cyclophosphamide at a dose of 15 mg/kg (maximum 1.2 g per pulse) given 3 times in the first month with 2 weeks interval, and then within every 3 weeks up to 3-6 months or until remission is achieved (grade of recommendation A). In patients with renal insufficiency, cyclophosphamide dose should be corrected according to age and renal function (Table 5 ). 12 
Literature review
In an effort to reduce the exposure to cyclophosphamide in the treatment of AAV, small studies evaluated the efficacy of oral and IV pulse therapy with cyclophosphamide in the induction of remission in AAV patients, and no difference was found between both treatment regimens. [29] [30] [31] However, this issue was definitely solved by the EUVAS trial Cyclophosphamide Oral versus Pulsed (CYCLOPS), the largest RCT performed comparing oral and IV pulse of cyclophosphamide in newly diagnosed GPA, MPA and RLV with active glomerulonephritis. In this study, IV pulse therapy and oral cyclophosphamide had similar efficacy regarding time to remission (mean of 3 months for both groups) and the proportion of patients who achieved complete remission. However, more episodes of leukopenia and a higher cumulative dose of cyclophosphamide (almost twice when compared to pulse therapy group) was found in patients on oral cyclophosphamide (level of evidence 1b). 12 In the long-term follow-up of the CYCLOPS study, patients were evaluated in an average of 4.3 years and a higher risk of relapses was observed in patients treated with IV cyclophosphamide pulse therapy, especially in those with PR3-ANCA. The increase in the frequency of disease flares did not result in an increase in mortality or renal failure compared with the group without relapses (level of evidence 2b). 32 
Is methotrexate indicated for remission induction in AAV?
Methotrexate, 20-25 mg/week, is an alternative to cyclophosphamide for remission induction in AAV patients with non-organ threatening disease, i.e. localized or early systemic disease (grade of recommendation A). Methotrexate doses should be reduced by 50% in patients with glomerular filtration rate (GFR) between 10 and 50 mL/min and it should not be used in end-stage renal disease (i.e. GFR under 10 mL/min) (grade of recommendation D).
Literature review
Although cyclophosphamide changed disease course of AAV, there was a growing interest in minimizing toxicity caused by long-term therapy and a case series had already demonstrated the benefit of methotrexate use in less severely ill patients with AAV (level of evidence 4). 7, 33 In the RCT Nonrenal Wegener's Granulomatosis Treated Alternatively with Methotrexate (NORAM), no differences were observed in terms of remission induction between methotrexate (20-25 mg/week) and oral cyclophosphamide (2 mg/kg/day) at 6 months of therapy. Patients presenting severe disease manifestations such as serum creatinine levels >1.7 mg/dL, urinary red cell casts, proteinuria >1 g/day, severe hemoptysis associated with bilateral infiltrates, cerebral vasculitis, orbital pseudotumor, massive gastrointestinal bleeding, heart failure due to pericarditis or myocarditis and rapidly progressive neuropathy were excluded. It should be noted that in both groups immunosuppressive agents were tapered and discontinued by month 12. Relapse rate at 18 months was higher in the methotrexate group, but these mostly occurred after discontinuation of therapy (level of evidence 1b). 13 After a mean followup time of 6 years, in AAV patients originally evaluated at NORAM study, there was no significant difference regarding the relapse rate between patients treated with methotrexate and cyclophosphamide. 34 It is important to emphasize that immunosuppressive therapy should not be discontinued in AAV patients at 12 months in order to prevent relapses (level of evidence 4). 13 
What is the role of rituximab in the induction therapy of AAV?
Rituximab is an alternative to cyclophosphamide in the induction therapy in generalized forms of AAV, especially in patients with organ/life-threatening disease (grade of recommendation A). Rituximab (375 mg/m 2 weekly for 4 weeks) is non-inferior to cyclophosphamide for induction therapy in AAV and it may be prescribed when there are contraindications for cyclophosphamide use, such as in patients with a high cumulative dose and in young patients of childbearing age without established offspring, or in AAV patients with relapsing disease (grade of recommendation A). Alternatively, rituximab can be used in two infusions at a dose of 1 g two weeks apart.
Literature review
Two RCT evaluated the efficacy of rituximab in AAV induction therapy compared to cyclophosphamide, both at 375 mg/m 2 of body surface area, weekly for 4 consecutive weeks (level of evidence 1b). 15, 16 The RAVE study (Rituximab for ANCAassociated vasculitis) included 197 patients with active AAV. Rituximab and conventional therapy groups comprised 99 and 98 patients respectively. In the group treated with a conventional protocol, cyclophosphamide was prescribed at 2 mg/kg/day for 3-6 months, followed by azathioprine. Unless a relapse occurred, GC had to be tapered and withdrawn at 6 months of treatment. Rituximab was non-inferior to cyclophosphamide and complete remission was achieved in 64% of the patients in the rituximab group and 53% of the patients in the cyclophosphamide group at 6 months of treatment (level of evidence 1b). However, in the subgroup of relapsing patients, rituximab was superior to cyclophosphamide (67% vs. 42%, p = 0.01) (level of evidence 1b). 15 In the long-term follow-up of the RAVE study, sustained remission rates remained similar in both groups at 6, 12 and 18 months and no differences in adverse events were observed (level of evidence 2b). 35 The RITUXVAS (Rituximab Versus Cyclophosphamide in ANCAAssociated Vasculitis) study protocol was somewhat different from the RAVE study and its primary end points were sustained remission at 12 months and severe adverse events. Forty-four patients with newly diagnosed AAV with renal involvement were randomly included in a 3:1 ratio in two groups as follows rituximab (375 mg/m 2 four weekly infusions) with two infusions of cyclophosphamide and the other group received IV cyclophosphamide pulses for 3-6 months, followed by azathioprine. Patients on dialysis were not excluded, although they were a small subgroup, some of these patients underwent plasma exchange. Sustained remission at 12 months was similar between rituximab and cyclophosphamide AAV patients with severe disease manifestations (76% vs. 82%, p = 0.68, respectively). Severe adverse events, death rate and the improvement in GFR were also similar in both groups (level of evidence 1b). 16 At 24 months, relapse rate remained similar between rituximab and cyclophosphamide groups, but in the former relapses were associated with B cell normalization in peripheral blood (level of evidence 2b). 36 
Which precautions should be taken when prescribing rituximab?
Before the infusion of rituximab in AAV patients, serology tests for HIV, HBV and syphilis should be checked. Patients with chronic HBV and HIV should only be treated with rituximab with concomitant prescription of antiviral therapy and the consultation from a specialist in infectious diseases (grade of recommendation C). 37 Vaccination should be given prior to rituximab infusion whenever it is possible, especially for annual influenza, pneumococcal and HBV. Administration of other vaccines such as anti-tetanus and anti-diphtheria or anti-meningoccocal is optional but immunization records should be updated (grade of recommendation D). 37 Baseline serum immunoglobulin levels and B-cell count in peripheral blood are recommended to be measured before rituximab infusion and thereafter. It is important to measure serum immunoglobulins, especially serum IgG, prior to each administration of rituximab and 4-6 months after and to assess the need for replacement of IV immunoglobulin (IVIG) (grade of recommendation C). [37] [38] [39] In cases of severe hypogammaglobulinemia (IgG <500 mg/L) and infectious complications, the replacement of IVIG is required at a dose of 0.2-0.4 g/kg for 1 day, every 3-4 weeks, as required to maintain serum IgG levels above 500 mg/mL. Rituximab withdrawal should be considered
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if patient presents serum IgG persistently below 500 mg/dL and severe recurrent infections (grade of recommendation C). 37, 39, 40 However, it should be taken into account the balance between treatment benefits to control inflammatory activity and the risk of severe adverse events with rituximab therapy.
Literature review
Low IgG levels is observed in up to 34% of patients with multisystem autoimmune diseases after rituximab therapy and higher GC doses as well as total dose of rituximab ≥6 g are associated with IgG fall (level of evidence 3b). 41 In addition, in AAV patients the use of cyclophosphamide is associated with a decrease in immunoglobulin levels that are further decreased with subsequent rituximab therapy (level of evidence 3b). 42 Up to 24 months of follow-up, severe infections were not different between AAV patients treated with rituximab and patients treated with conventional therapy for AAV in RCT. 15, 16, 35, 36 
9.
Is plasma exchange indicated in the treatment of patients with active AAV?
Plasma exchange is indicated in AAV patients with rapidly progressive glomerulonephritis with serum creatinine >5.8 mg/dL, since it leads to improvement in renal survival when associated with GC and cyclophosphamide (grade of recommendation A). Plasma exchange is prescribed in a 7-session schedule on alternate days at a 60 mL/kg volume exchange on each occasion, volume replacement needs to be done with 5% albumin and occasionally with fresh frozen plasma at the end of the procedure to replenish coagulation factors (grade of recommendation A). There is still insufficient evidence to support plasma exchange to treat patients with AAV presenting alveolar hemorrhage, possibly these patients may benefit from plasma exchange (grade of recommendation D).
Literature review
Plasma exchange was introduced in the treatment of pauciimmune vasculitis with renal involvement after its successful use in anti-glomerular basement membrane antibody (anti-GBM) disease. 43 Initially, two small RCT evaluated the addition of plasma exchange to conventional treatment in AAV patients with renal impairment and observed a better recovery of renal function, especially in patients with elevated creatinine and those on hemodialysis. However, no impact was observed on mortality (level of evidence 2b). 44, 45 The largest RTC that evaluated plasma exchange in AAV was the Plasma Exchange versus Methylprednisolone for severe renal vasculitis (MEPEX) study. In this study, 137 patients with AAV and rapidly progressive glomerulonephritis with creatinine above 5.8 mg/dL were treated with sessions of plasma exchange or with IV monthly pulses of methylprednisolone. Both groups received oral prednisone and cyclophosphamide. After 3 months, 69% of patients who underwent plasma exchange were free from dialysis, compared to 49% of those receiving methylprednisolone pulses (p = 0.02) (level of evidence 1b). Plasma exchange was associated with a reduction in the risk of progression to end-stage renal disease by 24% at 12 months (95% CI: 6.1-41.0%). However, survival and adverse events were similar between both groups after 1 year of follow-up (level of evidence 1b). 14 The benefit of plasma exchange on survival and on the risk of developing end-stage renal disease are not evident at 3.95 years of follow-up (level of evidence 2b). 46 Regarding alveolar hemorrhage in AAV, there is no evidence of benefit from plasma exchange yet. The Plasma Exchange and GC dosing in the treatment of anti-neutrophil cytoplasm associated vasculitis (PEXIVAS) study is an ongoing RCT that evaluates the efficacy of plasma exchange in patients with GPA and MPA with renal involvement and decreased renal function and/or alveolar hemorrhage. 47 
Is IVIG as an alternative therapy for the induction therapy of AAV?
IVIG is an alternative for the induction therapy of AAV patients with active disease at an immunomodulatory dose (i.e. 2 g/kg divided in 2-5 days), in specific scenarios such as in infected AAV patients with persistent disease activity and in patients refractory to standard treatment with GC and cyclophosphamide (grade of recommendation B). Additionally, AAV patients with persistent and active disease who present contraindications to cyclophosphamide or rituximab may also benefit from IVIG therapy (grade of recommendation D).
Literature review
A satisfactory response was observed in most AAV patients treated with IVIG in small open-label studies that included patients with active AAV refractory to GC and immunosuppressive agents, or in patients with rapidly progressive glomerulonephritis associated with MPO-ANCA (level of evidence 4). [48] [49] [50] A multicenter RCT evaluated the efficacy of a single dose of IVIG in 34 patients with active GPA or MPA despite treatment. Seventeen AAV patients were treated with IVIG and 17 with placebo. The primary outcome was reduction of more than 50% in the BVAS in three months and it was achieved by 14 patients. However, after three months no significant differences were found in serum CRP levels or in disease activity between groups (level of evidence 2b). Adverse events were more frequent in IVIG group. 51 A French multicentric retrospective study evaluated 92 AAV patients who had received different IVIG dose regimens and observed complete remission in only 56% at six months (level of evidence 4). 52 
Is mycophenolate mofetil (MMF) indicated for the induction therapy of AAV?
To date, there is not enough evidence to recommend the use of MMF in AAV induction therapy, it should be reserved as an alternative to cyclophosphamide, rituximab or methotrexate, since small studies have shown some benefits over cyclophosphamide in AAV patients with active disease (grade of recommendation C).
Literature review
Only two small open-label studies performed in China have compared the use of MMF to IV monthly pulse therapy with cyclophosphamide for 6 months in AAV induction therapy. In one study, MMF resulted in a lower BVAS value at 6 months compared with cyclophosphamide and the other study found
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no difference between the two therapeutic modalities in MPA (level of evidence 3b). 53, 54 12. Is there any place for anti-TNF˛ agents in the induction therapy of AAV patients?
Literature review
The study Wegener's Granulomatosis Etanercept Trial (WGET) was the only randomized controlled trial that evaluated the use of anti-TNF␣ agents in GPA. In this study, 180 GPA patients received standard therapy with GC and cyclophosphamide or methotrexate plus etanercept or placebo. No differences were found between etanercept and placebo regarding the frequency of disease relapses, sustained remission, irreversible damage, quality of life or side effects. However, six cases of solid tumors were identified in patients from the etanercept group who were also under cyclophosphamide therapy, whereas no solid tumors were observed in the placebo group (level of evidence 1b). 17 The occurrence of solid tumors remained increased during long-term follow-up (level of evidence 2b). 55 
Is azathioprine indicated for the induction therapy of AAV patients?
Azathioprine is not indicated for induction therapy of AAV patients with active disease (grade of recommendation D).
Literature review
To date, no RCT has evaluated azathioprine in the induction therapy of AAV patients (level of evidence 5). Azathioprine prevents disease relapses in AAV patients who attained remission (level of evidence 1b). 21, 22, 24 14. How subglottic stenosis should be approached in GPA patients?
GPA patients presenting subglottic stenosis (SGS) in the presence of systemic disease activity should be treated with GC and immunosuppressive agents according to disease severity in association with local treatment. In case of SGS in GPA patients in remission, we recommend only local treatment (grade of recommendation D). As first line local therapy, mechanical intratracheal dilation associated with intralesional injection of a long-acting GC (e.g. methylprednisolone acetate or triamcinolone) is recommended, sometimes requiring repeated procedures (grade of recommendation C). In refractory cases and in patients presenting severe manifestations of SGS, open surgery with laryngotracheal reconstruction or permanent tracheostomy should be performed. Indeed, tracheostomy should be reserved only as an urgent intervention for life-threatening situations (grade of recommendation D).
SGS is a potentially life-threatening complication of GPA and it affect more frequently patients with disease onset in younger ages. 56 SGS have been described in a state of disease remission despite immunosuppressive therapy. There are no RCT assessing therapeutic options for this disease manifestation but numerous case reports and case series including from 2 to 36 patients have been published. Approximately 25% of patients with SGS respond to oral GC with or without an immunosuppressive agent. 56, 57 The remainder will need local therapy. One of the most well described local intervention is mechanical intratracheal dilation associated with intralesional injection of a long-acting GC. 56, [58] [59] [60] In the two largest case series with 20 and 21 GPA patients with SGS who underwent this procedure, no new tracheostomy was necessary and decannulation was possible in almost all previously tracheostomized patients. An average of 2.4-3.0 procedures was necessary per patient. 56, 58 Intralesional injection is performed with a long-acting GC (e.g. methylprednisolone 40-120 mg or triamcinolone 40 mg) in a 4-quadrant submucosal pattern of the stenotic ring before mechanical dilation. Some authors suggest to perform the lysis of stenotic ring with radial incisions before manual dilation. [58] [59] [60] IV GC was administered during the procedure in some papers. Regarding its antifibrotic effects, topical mitomycin C was proposed to prevent restenosis, but contradictory results were observed in different case series. 59, 61, 62 Local laser therapy (CO2 or NG:YAG) has been described as an alternative for SGS, but results were divergent, including cases of stenosis exacerbation after this procedure. 57, 58, 63 Open surgical interventions such as laryngotracheoplasty are described in patients who failed endoscopic procedures. 57 In view of new endoscopic techniques, tracheostomy have been reserved for emergency situations. 64, 65 Intratracheal stents have been contraindicated by some authors in GPA patients due to the high frequency of complications. 66 
Is prophylaxis for pneumocystis pneumonia indicated in AAV patients during induction therapy?
Prophylaxis for Pneumocystis jirovecii pneumonia (PCP) with 400 mg/80 mg dose/day or 800 mg/160 mg three times a week of sulfamethoxazole and trimethoprim (SMT-TMP) is indicated to AAV patient undergoing induction therapy with GC and cyclophosphamide or rituximab (grade of recommendation A). Patients with a total lymphocyte count below 300 cells/mm 3 must also receive prophylactic treatment for PCP regardless of the immunosuppressive therapy prescribed (grade of recommendation B). If GFR is between 15 and 30 mL/minute, SMT-TMP dose should be reduced to 400 mg/80 mg three times a week. In AAV patients presenting terminal renal failure, during methotrexate therapy or in sulfa allergy, inhaled pentamidine at 300 mg/month should be preferred (grade of recommendation C).
Literature review
Severe infections are observed in up to 39% of the GPA patients and PCP affects a third of them (level of evidence 2b). 67 Most cases of PCP occur during induction therapy and in the absence of appropriate prophylaxis (level of evidence 3b). 68 A
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systematic review evaluated the efficacy of prophylaxis for PCP in immunocompromised patients who were not HIV-infected and found that SMT-TMP use resulted in 85% reduction of PCP (relative risk: 0.15; 95%CI: 0.04-0.62) (level of evidence 1a). 69 In a small RCT that compared oral and IV pulse cyclophosphamide to treat GPA, up to 20% of patients developed PCP. Amongst patients who did not receive prophylaxis with SMT-TMP, the incidence of PCP was higher in those treated with oral cyclophosphamide (30.4%) compared with those treated with IV pulse cyclophosphamide (11.1%) (level of evidence 2b). 29 In the trial Japanese patients with MPO-ANCA-associated vasculitis (JMAAV) that evaluated the AAV treatment based on disease severity, 31 out of 48 patients received SMT-TMP prophylaxis for PCP. During the study, three PCP events were observed, two in patients without PCP prophylaxis and a third event two months after PCP prophylaxis withdrawal due to liver toxicity. Indeed, no patients under prophylaxis developed PCP (level of evidence 2b). 70 In two review articles that approached infections observed in observational and interventional studies that included AAV patients, the authors state: (1) SMT-TMP or pentamidine (in case of intolerance or contraindication) should be prescribed routinely, during the initial phase of induction therapy, and this prophylaxis should be maintained in the presence of risk factors such as age above 55 years, lymphocyte count below 300/mm 3 , long-term treatment with GC at doses above 15-20 mg/day, and treatment with other immunosuppressive agents, particularly cyclophosphamide (level of evidence 2a); (2) SMT-TMP should be prescribed during induction therapy with other agents, especially rituximab, until GC daily dose is reduced to 10 mg/day (level of evidence 3b); (3) In patients using methotrexate as induction therapy, the use of pentamidine should be considered, in view of drug interactions with SMT-TMP (level of evidence 3b). 71, 68 16. What should be considered regarding vaccination in patients with AAV receiving induction therapy?
Whenever it is possible, patients with AAV should be vaccinated prior to starting immunosuppressive treatment, ideally three weeks before. Influenza vaccine seems to be safe and effective for AAV patients in remission and it should be given annually (grade of recommendation B). Considering the high frequency of pulmonary infections in AAV patients, pneumococcal vaccine should also be administered (grade of recommendation D). Immunization schedule in AAV patients should follow the Immunization Guide published by the Brazilian Society of Immunization/Brazilian Society of Rheumatology. 72 
Literature review
Influenza vaccination in AAV patients in remission leads to high antibody titers and protection similarly to that of controls, with no impact on disease activity (level of evidence 2b). [73] [74] [75] Additionally, a retrospective study has demonstrated a reduction in the risk of disease relapse in AAV patients who were given influenza vaccine compared with non-vaccinated patients (level of evidence 3b). 74 In fact, it is recommended to immunize AAV patients with inactivated vaccines such as hepatitis B vaccine and anti-pneumococcal vaccine, particularly in AAV patients prior to rituximab therapy (level of evidence 5). 37 In the Pneumovas Pilot 1 study, 19 AAV patients were divided into two groups (e.g. induction and maintenance therapy), and were given the anti-pneumoccocal vaccine 13 valent, 23 valent or both. Preliminary data have demonstrated that the antipneumococcal vaccine, even when both 13 and 23 valent were associated, were ineffective when administered during induction therapy for AAV. 76 
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